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(54) FEEDING OF PRINTED MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
operate a printing mechanism by a motor which is not so 
powerful by picking up one process out of the two, 
rotating the motor at different speeds and continuing 
detection until the motor speed changes to such a one 
as to move the medium forward, when the motor cannot f**®*^ 
move the medium forward at an initial speed and 
repeating the pickup process. 
SOLUTION: This is a method for moving a printed 
medium forward through a printing mechanism using a 
variable speed motor 52. First of all, the medium is tried 
to be moved forward through the printing mechanism by 
a variable speed motor 52 which is so set as to rotate at 
an initial speed. Then, it is detected whether the motor 

52 can move the printed medium through the printing mechanism. When it is determined that 
the motor 52 which is set to the initial speed cannot move the medium through the printing 
mechanism, the motor 52 is set to rotate at a different speed or the detection is continued until 
the motor 52 changes its speed to move the medium through the printing mechanism and the 
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process is repeated. The above two detections are repeated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which is going to advance a medium through a print station by the variable speed 
motor set up so that it might be the approach of advancing print media through a print station using a 
variable speed motor and might rotate by the initial velocity, The step which detects whether said motor 
can advance said medium through said print station, If it is detected that said medium cannot be 
advanced through said print station where said motor is set as said initial velocity (i) The step changed 
so that the rate of said motor may be rotated at a different rate, and (ii) - the approach which is equipped 
with the step which repeats two steps of step ** which performs said detection step until a rate changes 
to the rate at which said motor can advance said medium through said print station, and changes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Although especially this invention is corrected and is not limited to this about a 
print station, it relates to the print station which advances print media through a print station using a 
stepper motor. 
[0002] 

[Description of the Prior Art] Various different print stations advance print media in stepping through a 
print station, and receive an image. There are for example, an electrophotography type ("laser") and an 
ink jet printer, a plotter, a facsimile machine, a camera, etc. in these print stations, and these can be used 
for them in office work, industry, a home, or other environments. The vocabulary in the purpose of 
instantiation a "printer" is used for explaining the concept of this invention here in the example of an ink 
jet printer. Although various different print media [ like ], such as paper, transparency, a foil, textiles, 
and a card stock, can be used, the vocabulary "paper" is used conveniently for convenience here. 
[0003] It has been used for a motor like a stepper motor advancing paper through the carriage of a print 
station. At the print station of these first stages, the motor is operating with a comparatively fixed 
rotational speed from all the lives of a print station of operation. 

[0004] By such motor, the more the rotational speed ("swing speed") set up so that a motor may operate 
becomes high, the more paper can be quickly sent through the carriage of a print station. However, there 
is an upper limit in the rate with which a motor can advance paper through a print station. Since the 
torque which a stepper motor generates changes to the rotational speed and the reverse of a motor shaft, 
torque will become low if a stepper motor operates with a high rotational speed. Therefore, each stepper 
motor is characterized above it by the optimal speed of rotation which may **** when sufficient torque 
to advance paper cannot be generated, however, generally, since a print station cannot maintain such 
high engine performance over the life period of a print station, the print station of these first stages 
operates within the limits of this optimal speed of rotation, even when a print station is new — as — it is 
not set up. This is based on what the amount of the torque which a motor generates in a specific 
rotational speed typically in which a stepper motor ages with use decreases gradually with the time. 
[0005] This unescapable fall of the motor engine performance was foreseen, and the motor of the print 
station of these first stages has been set up so that it may operate with a comparatively fixed rotational 
speed sufficiently lower than the optimal capacity of a new motor. If it sets up so that it may operate 
enough in the bottom, even if a motor becomes old, a motor will continue supplying certainly suitable 
torque to advance [ of the optimal speed of rotation ] paper for a new motor. Therefore, generally in the 
print station of these first stages, the optimal capacity of a new motor is not used completely. 
[0006] Furthermore, since often designed by the print station of these first stages using a motor more 
powerful than an actually required thing, the motor set up so that it might operate by the fixed 
intermediate rate can supply suitable torque over a still longer life of operation. Though regrettable, 
increase of the power capacity of a motor tends to be related to the increment in the magnitude of a 
product, weight, and costs. So, the conciseness and portability of a design are made into the sacrifice of 
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increase of the life of a print station. It is also demerit that the power consumption of a motor 
accompanies and increases especially at the portable print station of a cell power source. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the approach that a variable 
speed motor can be used, and the engine performance of a print station of advancing the medium which 
can be printed through a print station can be made the optimal, and/or a print station can be effectively 
used by the motor which is not not much powerful. 
[0008] 

[Means for Solving the Problem] According to one aspect of affairs of this invention, a variable speed 
motor is used and the method of advancing the medium which can be printed through a print station is 
offered. There is a step which is going to advance a medium through a print station by the motor set up 
so that it may rotate by the initial velocity in an approach. At a detection step, it is detected whether a 
motor can advance a medium through a print station. If it detects that a motor cannot advance a medium 
through a print station by the motor set as the first rate, two steps of rotating the rate of the (i) motor at a 
rate which changes and is different, and detecting until the (ii) rate changes a motor to the rate which can 
advance a medium through a print station will be repeated. 

[0009] A rate which is different in the instantiation example may be lower than the initial velocity of a 
motor. Instead, a different rate can be made quicker than the initial velocity of a motor. However, 
suitably, when a motor is new, the initial velocity's is close to the full speed which it can be [ full speed ] 
consistent and can advance a medium, without ****(ing) through a print station. When it detects 
suitably that a motor cannot advance a medium through a print station first, before repeating two steps, 
the step to which a motor can advance a medium certainly through a print station at the rate below a rate 
which is different in the rate of a motor and which is lowered to a low rate is. 

[0010] There is a step which gives an opportunity only for a limited period to make rotate a motor and 
move forward through a print station before a detection step suitably at a medium. Suitably, whenever 
the rate of a motor changes, only rate spacing with a fixed rate decreases. Suitably, a motor is a stepper 
motor and the rate of a motor is changed by the microprocessor. 

[001 1] According to other aspects of affairs of this invention, the print station equipped with the variable 
speed motor which advances the medium which can be printed through a print station is offered. The 
print station is equipped with the medium sensor which detects whether the medium is moving forward 
through a print station. The device is equipped also with the motor rate controller into which directions 
are answered from a medium sensor and the rate of a motor is changed. If directions that a medium 
cannot be advanced through a print station are received from a medium sensor when the motor is set as 
constant speed, a motor rate controller can change the rate of a motor into the rate at which a motor can 
advance a medium through a print station. 

[0012] In the instantiation example, suitably, a motor rate controller can repeat and change the rate of a 
motor until it detects that the rate of a motor has changed the medium sensor to the rate at which a motor 
can advance a medium through a print station. Suitably, the medium sensor consists of optical- 
mechanical devices in which it can be directed that a medium can move forward through a print station 
for a motor rate controller, if a device gears with a medium. Suitably, the motor rate controller consists 
of microprocessors. 
[0013] 

[Example] Since he can understand this invention still more completely, the suitable example of this 
invention is made to explain only using an example with reference to an attached chart. 
[0014] In here where it was constituted according to this invention, drawing 1 , drawing 2 , and drawing 
3 are shown as an ink jet printer 10, and are drawing of one example of ********** This device is 
applicable to printing of a financial report, correspondence, small publication, etc. in industry, an office, 
a home, or other environments. Various ink jet print stations can come to hand from a commercial scene. 
For example, if 23 is mentioned to some of print stations which can carry out this invention, there are a 
plotter, a portable printing unit, a copying machine, a camera, a video printer, and a facsimile machine. 
For convenience, the concept of this invention is illustrated in the environment of an ink jet printer 10. 
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[001 5] Although the suitable sheet material of what kind of formats [ like ], such as paper, a card stock, 
transparency, and a Mylar, is sufficient as print media, it is explained by making an illustration example 
into print media for convenience using paper. 

[0016] The printer 10 is equipped with the casing 172 which looks the best at drawing 4 and drawing 6 . 
It goes and comes back to casing 1 72 along with a guidance rod (not shown), and mechanical printer 
structure like the carriage assembly (it is not visible by a diagram) which supports one or more ink jet 
print head cartridges 1 82 like a cartridge or a "pen" is held. A carriage assembly is driven by the carriage 
motor 80. A cartridge 1 82 emits an ink globule on paper through ink jet print head 1 82b as paper passes 
through the bottom of a both-way cartridge. Typically, a cartridge moves horizontally, crosses paper, 
prints one swath (swath), paper moves forward and it prints other horizontal swaths, and it continues 
like the following until the whole printing sheet comes out of a printer. 

[0017] The electronic circuitry where casing 172 also controls the printer 10 other than the paper 
processing system which has the form of the paper cut sheet feeder 12 by this example is also held. The 
microprocessor 51 which affects actuation of a printer is contained in the electronic circuitry. A user can 
change the parameter used by the microprocessor 51 by putting in information and selection through 
input/output (I/O) interface 54. Reference of drawing 7 tells the signal from a microprocessor to the 
driver which controls actuation of the various components of a printer 10. It is used for especially print 
head driver 1 82a driving ink jet print head 1 82b. It is used for carriage Motor Driver 80a driving the 
carriage motor 80. It is used for stepper motor driver 52a driving a stepper motor 52. 
[001 8] A printer 10 can be connected to a computer (not shown) with a cable, and this computer orders a 
printer 10 typically to print an image on the sheet of a medium like paper 235. Paper sheet 235a which 
exists on the top is first pulled out in a printer 10. 

[0019] The printer 10 is equipped with the cut sheet feeder 12 shown in drawing 3 . Reference of 
drawing 4 loads the stack of paper 235 to the cut sheet feeder 12. The first transition of upper paper 
sheet 235a of a stack 235 is under a pinch roller 230. A pinch roller revolves around a shaft 231 . 
[0020] If drawing 7 is referred to, the variable speed motor is contained in the printer 10. In the example, 
although the variable speed motor has the form of a stepper motor 52, it can use this invention using 
other variable speed motors. 

[0021] If drawing 5 is referred to, the stepper motor 52 will drive the gearing 234 with which a cut sheet 
feeder 12 corresponds, and the meshing gearing 232. It connects with a shaft 23 1 by the traditional gear 
train 233 (a part can be seen), and the corresponding gearing 234 drives a pinch roller 230. From a cut 
sheet feeder 12, a stepper motor 52 drives paper 235 according to this suitable example explained further 
in order to carry out through advance of one sheet and the printer 10 at once. 

[0022] In order to advance paper through a printer 10, sheet 235a of the top of the stack 235 of paper is 
held by the pinch roller 230. Paper is led to the bottom of the ink jet cartridge 1 82 as slots 228 and 22 
are passed, it moves forward and a cartridge crosses the width of face of paper. A printed sheet comes 
out of the paper outlet slot 30 in the side other than a printer. 

[0023] A medium sensor detects that the first transition 71 of paper 235 goes into casing 172 as paper 
goes into casing 172 near the path of the ink jet cartridge 182. 

[0024] If drawing 8 is referred to, in the suitable example, the medium sensor has the form of the 
optical-mechanical detector style 70. The part of a device consists of shaping color members 73 loosely 
hooked on the surroundings of the driver roller 78 too driven by the stepper motor 52. The color member 
73 can circle in the surroundings of the shaft of the driver roller 78 independently by this loose 
connection. The color member 73 circles in a perpendicular flat surface on parenchyma on the shaft of a 
driver roller. Although the erection tag 74 is formed in the upper part of a color member, the long and 
slender subordination tag 75 is formed in the lower part. Therefore, both an erection tag and a 
subordination tag circle in the surroundings of the shaft of a driving roller in a vertical list. The color 
member is balanced with the spring (not shown) attached in the subordination tag 75 (it is shown in 
drawing 8 like). A spring resists the circular movement of the clockwise rotation of a color (circular 
arrow shows to drawing 8 like) member. 

[0025] Other parts of the optical-mechanical detector style 70 consist of optical coupling elements 76 
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(the profile has shown to partial ****) with a slot 77. A light beam is led to the other end from the end 
of a slot, crosses a slot 77 and advances. However, if a color member is in an equilibrium position, as 
shown in drawing 8 , the subordination tag 75 will be in the location in a slot 77, and will come to 
intercept the optical path of the light beam which is going to illuminate another side from one slot side. 
[0026] The erection tag 74 of the detector style 70 is installed in the paper feed path. A tag is ahead 
pushed so that it may revolve around the shaft of a driving roller clockwise, as the first transition of 
paper contacts the erection tag 74. Since the subordination tag 75 moves to the erection tag 74 and a 
vertical list, if an erection tag moves clockwise, the subordination tag 75 will move it out of optical-path 
A-A of a light beam. The erection tag 74 is ahead pushed in paper as paper moves forward in accordance 
with a paper feed path through a printer 10. The optical circuit where light illuminated effective in 
another side from one slot 77 side, and is contained in the optical coupling element 76 is completed by 
pushing the erection tag 74 on the front in this way. Thereby, a circuit shows that delivery and paper 
were able to go the suitable signal 50 into the microprocessor 51 with the result sufficient to a printer 
from a cut sheet feeder 12. 

[0027] However, this invention is not limited to the medium sensor of this specific form where the form 
of the optical-mechanical detector style 70 is accomplished, the pure optical equipment containing a 
photodetector or an authentic mechanical sensor, and ** — it can be used for detecting that paper went 
another medium sensor [ like ] into casing. 

[0028] It is not the need absolutely to restrict detection to paper having gone into casing. As for a sensor, 
it is desirable for it to be detectable that the medium which can be printed has been held with the result 
sufficient in a pinch roller 230 or an equivalent device by extent to which paper contacts the print station 
of a printer certainly. Therefore, as long as a medium sensor can perform the above-mentioned function, 
the actual location of the medium sensor in printer equipment may change. 

[0029] The rotational speed ("swing speed") of a shaft 23 1 is changeable according to the directions sent 
to a motor by the motor rate controller, although driven more by the stepper motor 52. In the current 
example, a microprocessor 51 functions a motor rate controller. A microprocessor 51 is controlled by 
the computer program storable in a computer circuitry. However, a variable speed motor is sometimes 
controlled within the limits of this invention by other effective means like the host computer combined 
with a certain mechanical means or printer. As other examples, each can carry out the trigger of the 
range of the relay which operates a stepper motor 52 at a different rate alternatively using the medium 
sensor of a certain form. Therefore, it is not necessary to limit the motor rate controller used for 
controlling a stepper motor 52 to a microprocessor and a computer program. 

[0030] at first, a stepper motor 52 is set as a high swing speed (pulse per second and p.p.s. — coming out 
— measuring), and a pinch roller 230 is rotated with high rotational speed, suitable — this initial 
rotational speed - a commercial scene - since there are little allowances over an error because of 
fluctuation of the engine performance of an available stepper motor, it should not be set as possible 
absolute full speed. A new stepper motor is equipped with the capacity to advance paper at a rate 
quicker than l,000p.p.s., in the suitable example. Nevertheless, the engine performance exceeding 
l,000p.p.s. was chosen as an upper limit which it can be [ upper limit ] consistent and can advance paper 
through a printer, without it turning out that it is the curious thing of the allowances over an error which 
is not, therefore the newest stepper motor almost ****(ing) l,000p.p.s. from a viewpoint of a design. 
[003 1] A stepper motor 52 tends to advance paper through a printer 10, rotating by the high initial 
velocity l,000p.p.s., first. A stepper motor rotates in the range of a predetermined check period, 2,000 
[ for example, ], thru/or 5,000 steps. In the current example, a stepper motor rotates at 3,300 steps 
equivalent to about 70 rotations of the shaft of a stepper motor. By the motor currently used for an 
example, it is rotation of 1 step =7.5 degree. However, this is the property of the specific motor chosen 
about the example, and is not equality not necessarily fixed about each motor. If the amount of the 
torque generated by the stepper motor 52 is enough to rotate with the swing speed of 1 ,000p.p.s. and 
advance paper, it is appropriate to the detector style 70 to expect that paper is detected within this period 
taken to rotation of 3,300 steps. It sets up so that a motor may be rotated with this maximum swing 
speed l,000p.p.s., next, and making it rotate, if the detector style 70 detects that paper moved forward 
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with the sufficient result through the printer within this check period is continued until it becomes 
impossible to advance a paper sheet at this rate. Therefore, as contrasted with the early design restricted 
from that whole life to the intermediate rate, i.e., SOOp.p.s., a printer can be committed with this high 
rotational speed of l,000p.p.s., while a motor is comparatively new at least. 

[0032] However, if the detector style 70 does not detect that the paper in a check period of 3,300 steps 
goes into a printer, it is because there is no capacity to give sufficient torque, while the stepper motor 52 
is rotating by maximum rotational-speed [ initial ] l,000p.p.s. Instead, it may be because paper does not 
only exist in a cut sheet feeder 12 not to detect paper. 

[0033] It is desirable to examine whether it is because the torque of a motor has an inadequate failure in 
paper feed or it is because it is that paper does not exist in a cut sheet feeder. In order to perform this 
trial, a microprocessor 51 orders a stepper motor 52 that rotational speed so that it may lower to the 
swing speed of 550p.p.s. in the lower part level on which advance of paper is attained certainly, and this 
example. If the detector style 70 detects that advance of paper is a success in 550p.p.s. of this low speed, 
I will think that the stepper motor 52 was not able to supply torque sufficient when it rotates at the high 
rate of l,000p.p.s. at first. This fact is storable in the nonvolatile memory 60 of a circuit. Consequently, 
when it is going to print the following paper sheet, a stepper motor 52 is ordered a microprocessor 51 so 
that rotation may be begun not by the maximum velocity of 1 ,000p.p.s. but by the still lower initial 
velocity of 900p.p.s. The same repeat sequence is performed. If paper moves forward with the sufficient 
result by 900p.p.s., a printer 10 will continue advancing paper at the rate of 900p.p.s. until failure of 
further others arises. However, if the detector style 70 detects the fault which advances paper by 
900p.p.s., a detector style gives directions to a microprocessor 51, and a microprocessor 51 will be 
dropped on a stepper motor 52 once again at level 550p.p.s. of the lower one, and it will order it it as 
mentioned above (having no paper or failure of a knob) so that the cause of failure may be confirmed. If 
advance is successful by 550p.p.s., a printer tends to advance the following paper sheet one by one at the 
rate of the lower one which is the same as that of 850p.p.s. and the following. In the current example, a 
repeat sequence advances as mentioned above according to the following sequence. 
[0034] 
[Table 1] 
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[0035] Although the upper drawing was put in order at intervals of 50p.p.s., this invention is not limited 
the sequence of the upper value, an increment, or proportionally. For example, moderation may be made 
into suitable spacing of 10%, 20%, or others not according to 5% of moderation step but according to 
specific operation. 

[0036] In the upper table, the rotational speed of a stepper motor 52 is a swing speed of a motor, and has 
been measured and expressed with pulse per second (p. p.s.). Although the torque generated in a specific 
swing speed by the stepper motor 52 has been expressed with torque allowances, this is proportional to 
torque. Torque allowances are the scales of the difference of the actual torque generated in a specific 
swing speed, and the torque expected that a motor ****. Therefore, while the stepper motor is rotating in 
very small torque allowances, as compared with the time of the motor rotating in higher torque 
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allowances, the possibility of a halt is high. 

[0037] In the diagrammatic example, if the swing speed of a stepper motor 52 decreases to 650p.p.s., it 
will not depend for a printer on a repeat sequence any longer. Therefore, if paper cannot be advanced 
while the stepper motor is rotating by 650p.p.s., it is directed that paper has run out and a printer cannot 
advance work of printing. 

[0038] The spread rate set up in respect of [ certain ] the repeat sequence of an example so that a stepper 
motor 52 may rotate is stored suitable for the nonvolatile memory 60 of the circuit of a printer 10. If a 
printer is turned OFF, this information in nonvolatile memory 60 will be held. If a printer is turned ON 
again, a repeat process will be put into operation by the stepper motor set up so that it might rotate with 
the initial swing speed of l,000p.p.s. However, if failure arises at the rate of l,000p.p.s. at this time, a 
rate will not be lowered to 900p.p.s. of the following increment level, but it will lower to the rate value 
in which the rate of a stepper motor is stored by nonvolatile memory 60 straightly. 
[0039] The engine performance of a motor or a printer may be corrected or reinforced as a result of 
repair or exchange with new components. If such amelioration is carried out to the current example, it is 
not necessary to slow down a stepper motor 52 to the low working speed stored in nonvolatile memory 
60 any longer. Therefore, if an enhancement printer is turned ON first, a stepper motor 52 will start 
actuation by l,000p.p.s. of an initial swing speed. If the fault of delivery does not arise in l,000p.p.s. for 
enhancement, the low working speed stored in memory 60 is returned to the upper part value of 
l,000p.p.s. I think that the conditions required as operating at a low rate of the printer do not exist any 
longer. Thus, the printer which is using the repeat sequence of an example not only compensates the 
negative fall of the motor engine performance from beginning to end, but can answer even positive 
amelioration of the motor engine performance. 

[0040] It is important to note that this invention is not limited to an above-mentioned repeat sequence in 
the largest aspect of affairs. Although the stepper motor 52 of an example is set as the optimal speed of 
rotation at first and it is lowered gradually continuously, when a variable speed motor can be repeated 
and controlled and the engine performance of a motor can be optimized at any times, other various 
sequences can be used especially for this invention. As an example, a stepper motor 52 is set as the 
minimum rotational speed at first, and the gradual increase of it can be carried out with each 
consecutiveness paper sheet until it becomes impossible for a motor to advance paper. Instead, it sets up 
so that a stepper motor 52 may be rotated by l,000p.p.s. at first, and the rate of a stepper motor can be 
decreased at each repeat step, and the cause of delivery fault can be confirmed without the midterm 
exam step dropped on 550p.p.s. The possible repeat sequence of any numbers which can make a stepper 
motor reach the optimal rate with a general parameter of operation exists. 

[0041] The advantage of this example is each point of the life of a printer 10 of operation, and I hear that 
it rotates a stepper motor 52 at the optimal rate which a motor is that point and can be committed 
consistently, without ****(ing), and there is. As an example, a new printer can advance paper at the rate 
of beginning, 1,000 [ for example, ], p.p.s. This can be gradually lowered to the speed of for example, 
550p.p.s. over the life of a printer. Therefore, while a motor is new at least, as for the printer which took 
in the repeat control sequence of this example, high motor rate l,000p.p.s. is utilizable. This is 
contrastive with the early printer set up so that it may operate with a low fixed rotational speed of all the 
life periods of a printer of operation, for example, 550p.p.s. Therefore, at least, between the parts in 
early stages of the life of a printer, I hear that the engine performance of a printer is optimized and other 
advantages of this invention have it. It turns out that the new printer constituted as an example according 
to this example advances paper almost quickly twice as compared with the printer of the early model 
which does not utilize the repeat control sequence of an example. 

[0042] I hear that other advantages of this invention can use a still smaller motor for a print station, and 
they are in it. According to this invention, there is already no need of using the large motor set up so that 
a motor might be rotated by moderate capacity, since the thing of the optimal capacity made rotating 
further in near was possible. The small motor which rotates near the optimal rate demonstrates the same 
engine performance as the large motor which rotates by the mean engine performance. Since a smaller 
motor can be used, an economical printer can be designed still more lightly and further. If a motor is 
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small, there is little required power, and this is useful to especially the design of the portable mold 
cotton linter which uses a cell as a power source. 

[0043] Furthermore, aging of a motor is left and other factors which influence the capacity of the stepper 
motor 52 which advances paper exist. Even the thickness of paper or the medium which can be printed, 
and ambient temperature may influence the engine performance of a stepper motor 52. A stepper motor 
52 enables it to operate a repeat control sequence by the optimal speed of rotation suitable for a general 
parameter of operation like aging of a motor, ambient temperature, and/or the property of the medium 
which can be printed. 

[0044] If this capacity to repeat and change the rate of a motor 52 does not exist, it sets up and a printer 
10 is operated so that a motor may be rotated with constant speed, and if it is ****, there is nothing. The 
stepper motor of an initial printer can perform the optimal capacity of the stepper motor never 
completely used by the printer of the life period of operation when a motor is longer, and these first 
stages since it was set as eye bracing so that it might operate enough in the bottom of a maximum 
performance. 

[0045] As mentioned above, although the example of this invention was explained in full detail, the 
example of each embodiment of this invention is shown hereafter. 

[0046] The step which is going to advance a medium through a print station (10) by the variable speed 
motor (52) set up so that it might be the approach of advancing print media through a print station using 
a [embodiment 1] variable speed motor and might rotate by the initial velocity, The step which detects 
whether said motor can advance said medium (235) through said print station, If it is detected that said 
medium cannot be advanced through said print station where said motor is set as said initial velocity (i) 
The step changed so that the rate of said motor may be rotated at a different rate, and (ii) — the approach 
which is equipped with the step which repeats two steps of step ** which performs said detection step 
until a rate changes to the rate at which said motor can advance said medium through said print station, 
and changes. 

[0047] [Embodiment 2] Approach given in the embodiment 1 characterized by said different rate being 
slower than said initial velocity of said motor (52). 

[0048] [Embodiment 3] Approach given in the embodiments 1 or 2 characterized by said initial velocity 
being close to the full speed to which can cohere and said motor (52) can advance a medium through 
said print station (10), without ****(ing) when new. 

[0049] When detecting that said motor (52) cannot advance said medium (235) through said print station 
(10) to the [embodiment 4] beginning Before repeating said two steps, in the rate of said motor, said 
motor can advance said medium certainly through said print station. The embodiment 1 characterized by 
having further the step lowered to the low speed below said different speed thru/or an approach given in 
either of 3. 

[0050] [Embodiment 5] The embodiment 1 characterized by equipping only the limited period with the 
step which rotates said motor (52) further so that the opportunity for a medium (235) to move forward 
through said print station (10) before said detection step may be given thru/or approach given in either 
of 4. 

[0051] The embodiment 2 characterized by said rate decreasing constant speed spacing every whenever 
it changes the rate of said motor (52), when based on the [embodiment 6] embodiment 2 or an 
embodiment 3 thru/or an approach given in either of 5. 

[0052] [Embodiment 7] Approach given in the embodiment 1 characterized by said different rate being 
quicker than said initial velocity of said motor (52). 

[0053] It is the print station equipped with the variable speed motor which advances the medium which 
can carry out [embodiment 8] printing through a print station. The medium sensor which detects whether 
said medium (235) is moving forward through said print station (10) (70), The motor rate controller into 
which directions are answered from this medium sensor and the rate of said motor is changed (51), If 
preparation ****** mo t 0 r rate controller receive directions (50) that said medium cannot be 

advanced through said print station from said medium sensor when said motor is set as constant speed 
The print station characterized by the rate of said motor being changeable into the rate at which said 
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motor can advance said medium through said print station. 

[0054] [Embodiment 9] Print station given in the embodiment 8 to which said motor rate controller (51) 
is characterized by the ability to repeat and change the rate of said motor (52) until it detects that said 
medium sensor (70) changed to the rate at which the rate of said motor can advance said medium 
through said print station. 

[0055] [Embodiment 10] Print station given in the embodiments 8 or 9 characterized by equipping said 
medium sensor (70) with the optical-mechanical device (73, 74, 75, 76, 77) in which it can be directed 
that said medium can move forward through said print station for said motor rate controller (51) if said 
device gears with said medium (71,235). 
[0056] 

[Effect of the Invention] Since a stepper motor can be operated at the always optimal high rate, securing 
torque required advancing print media by using this invention as explained above, print media can be 
sent more quickly. Moreover, a small motor can be used as a stepper motor. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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